The distribution of elevations on the moon determined by Clementine deviates strongly from a normal distribution, suggesting that several geologic processes have influenced the topography. The hypsograms for the near side and far side of the moon are distinctly different, and these differences correlate with differences in composition as determined by Apollo orbital geochemistry, Clementine global multispectral imaging, and groundbased spectroscopy. The hypsograms and compositional data indicate the presence of at least five compositional-altimetric units. The lack of fill of the South Pole-Aitken Basin by mare basalts suggests poor production efficiency of mare basalt in the mantle of this area of the moon.
The marked difference between the near and far side of the moon was evident from the first high-quality images obtained of the far side. The intensely cratered far side largely lacks the vast basaltic plains that cover a third of the nearside surface. Data collected by Apollo underscore this difference. The Apollo orbital geochemistry experiments showed that the farside crust overflown by those instruments is deficient relative to the near side in Th, Ti, and Fe and has lower Mg/Al ratios. The Apollo laser altimeter demonstrated that this nearside-farside dichotomy extends to lunar topography as well, showing that the near side stands an average of 3.2 km below the far side (1) .
The Clementine mission provides data which strengthen the contrast between near and far sides. This mission collected near-global topographic data with a laser ranger (2) . It also collected global multispectral imaging data in 12 wavelengths from 415 nm to 8 Kum. The latter data set will make its greatest contribution after a lengthy calibration and data preparation process. However, we have produced a globally co-registered visible and near-infrared (NIR) data set with approximately 50-km resolution providing a global view of lunar albedo and color (3) between the latitudes of +75°and -75°. Figure 1 shows the 950-nm albedo, the 950/750-nm ratio, and lunar global topography, also between + 75°a nd -75°latitude.
The hypsogram (the distribution of elevation as a function of area) of a planetary surface provides insight into very large-scale planetary processes. For example, the terrestrial hypsogram is bimodal and reflects a marked difference between the oceanic and continental lithospheres. The lunar hypsogram, although not distinctly bimodal, clearly shows more structure than the simple normal distribution of altitudes that might be expected from a saturated cratered surface (Fig. 2) . Additionally, the nearside and farside hypsograms are distinctly different, not only in mean elevation, but in width as well. The nearside hypsogram shows a narrow distribution of elevations with a mean elevation of about 2 km below datum with a width at half height of about 2.5 km. The nearside curve appears to have at least two major modes. In contrast, the farside hypsogram is much broader, having a width at half height of almost 5 km and showing both the highest and lowest elevations on the planet. The farside hypsogram shows three major modes.
Our examination of the near-and farside hypsograms suggests that there are five major hypsographic units present on the moon, with mode peaks at -5.5, -3, -2, 0, and +4 km above datum. Although these units strongly overlap, placing unit boundaries between the mode peaks at -4, -2.5, -1, and +3 km shows that these hypsographic units exhibit contiguous spatial occurrences (Fig. 3) . The this hypsographic unit extend around to the near side to the south, to the west near Orientale and Humorum, and in a broad arc from the mid-latitude east, around south of Nectaris up through and terminating in the eastern Central Highlands. The unit above + 3 km is a compact area to the north of Korolev Basin. We used Apollo orbital geochemistry, ground-based NIR spectroscopy, and Clementine global visible and NIR color data to characterize the compositional characteristics of these units. A correlation of topography and composition is evident from Apollo data (4). As our units are defined altimetrically, we were not surprised to find a similar relation coupling Clementine topography data with the Apollo orbital geochemistry data which covers a narrow range of equatorial latitudes. We also found correlations between topography and composition using ground-based and Clementine compositional data for portions of the moon not covered by the Apollo gamma ray and x-ray spectrometers.
Each unit defined above has distinct, but somewhat overlapping, geochemical characteristics based on examination of Apollo orbital geochemistry and Clementine multispectral data (Figs. 4 (5) and the results of ternary mixing models with ferroan anorthosite, Mg-suite-KREEP (potassium, rare-earth element, and phosphorus), and mare basalt as end-members (6), the +4-km unit is clearly dominated by anorthosite, whereas the other two units contain higher proportions of the more mafic components.
The Clementine multispectral data show that the -2-km unit has a somewhat lower albedo and a slightly lower value in the 950/750-nm ratio than the 0-km unit (Fig. 5) . These multispectral parameters are commonly associated with mafic content, though this association must be treated with caution (7). The +4-km unit, indicated by mixing models to be highly anorthositic, is not anomalous in albedo or mafic ratio, being almost indistinguishable from the rest of the farside highlands. Higher albedos and lower values of the mafic-correlated ratio do occur, but in a broad area in the northern part of the central far side. These data may indicate that the correlation between Th and mafic content observed in the samples returned from the near side main not hold for the tar site.
Finally, Earth-based spectroscopy, hais shoxvn that exposures of the 0-km unit xvhich extend onto the near side contain anorthosite in the rings of Orientale, Humorumi, and Nectaris basins (8) . Except for the discovery of anorthosite in Aristarchus crater (9) and the central peak of Alphonsus crater (10) , nearside ainorthosites identified to date are confined to the 0-km unit.
The primary characteristics to be addressed rega,.rding the lunar nearsile-farside dichotomy are the large differences in elevations, the by the absence of mare basalts in the South Pole-Aitken Basin and by other evidence (10) .
As giant impact cannot easily account for the apparent deep-interior hemispheric compositional dichotomy, we propose an alternative hypothesis that the largest scale topographic features on the moon are the result of primordial crustal differentiation processes. These a result of net compressive forces operating on the hot early crust over a convective downwelling, and (iii) the hemispheric surficial and interior dichotomy as due to lateral transport of material during differentiation. The model is in conflict with the simple geophysical argument that the high Rayleigh number of a 500-km-thick magma ocean will promote small-scale turbulent convection rather than global-scale convection, but the current degree of ignorance of nature, let alone behavior of the actual lunar magma ocean, may not make this a tightly binding constraint.
The coupled to mafic content in that it decreases in value with increasing abundance of mafic minerals but increases in value with maturity, but the specific mineralogy of the source dictates the relative importance of these properties. Thus, these parameters must be used with care when specifying the composition.
posals for surface exploration and resource exploitation (10) (11) (12) 
